External electric field effects on the mechanical properties of the αβ-tubulin dimer of microtubules: a molecular dynamics study.
The mechanical properties of the αβ-tubulin dimer of microtubules was modeled by using the molecular dynamics (MD) simulation method. The effect on the mechanical properties of the dimer of the existence and nonexistence of an applied electric field, either constant or periodic, was studied. Since there are charged or polar groups in the dimer structure, the electric field can interact with the dimer. The elastic constant and Young's modulus of the dimer were decreased when the dimer was exposed to a constant electric field of 0.03 V/nm. Furthermore, applying an oscillating electric field in the 1 GHz range to the dimer increased the elastic constant and Young's modulus of the dimer. These parameters were related to dimer rigidity and, consequently, in this frequency range, the application of electric fields may affect the function of microtubules.